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1
$H$ Hflbert , $g,$ $g_{1},$ $g_{2},$ $\ldots,$ $g_{m}$ : $Harrow \mathrm{R}$ . ,
$C=\{x\in H:g_{i}(x)\leq 0(i=1,2, \ldots, m)\}$
. ,
$g(u)= \min_{x\in C}g(x)$




, $f$ : $Harrow(-\infty, \infty]$ proper . , $u$
$f(u)= \min_{x\in H}f(x)$ . , $x\in H$ ,
f(x) $=\{z\in H:f(x)+\langle y-x, z\rangle\leq f(y)(\forall y\in H)\}$
$H$ $H$ $f$ . , $\partial f$
. , $(x, u),$ $(y, v)\in\partial f$ , $\langle x-y, u-v\rangle\geq 0$
. , Rockafellar [19] $f$ . ,
$\partial f$ . , $f(u)= \min_{x\in H}f(x)$








, $J_{r}$ $H$ $D(A)$ ( $\mathrm{c}\mathrm{f}$: [27, 28]).
$A$ resolvent . , $J_{r}$ . ,
$x,$ $y\in H$
$||J_{r}x-J_{r}y||\leq||x-y||$
. , $\mathrm{O}\in Au$ $u=J_{r}u$ $\dot{\Pi}\overline{\mathfrak{k}1}$ . , Hilbert ,
.
$A\subset H\cross H$ , $\mathrm{O}\in Au$
, Martinet [13] (Proximal Point Algorithm) .
$x=x_{1}\in H$ , $\{x_{n}\}$
xn+l=J $x_{n}(n=1,2, \ldots)$
. $\{r_{n}\}\subset(0, \infty)$ . 1976 , Rockafellar [22] ,
Ll (Rockafellar [22]). $H$ Hilbert , $A\subset H\cross H$
. $x_{1}=x\in H$ ,
$x_{n+1}=J_{r_{n}}x_{n}(n=1,2, \ldots)$
. , $\{r_{n}\}$ $\subset(0, \infty)$ $\varliminf_{narrow\infty}r_{n}>0$ . , $A^{-1}0\neq$
$\emptyset$ , $\{x_{n}\}$ $A^{-1}0$ $u$ .
, Br\’ezis-Lions[2], Lions [12], Passty [15], Giiler [5] , Hilbert
. , - [7]
$\ovalbox{\tt\small REJECT}$
L2 ( - [7]). $H$ Hilbert , $A\subset H\cross H$ .
$x_{1}=x\in H$ ,
$x_{n+1}=\alpha_{n}x_{n}+$ ( $1$ -\mbox{\boldmath $\alpha$}n)J $x_{n}(n=1,2, \ldots)$
. , $\{\alpha_{n}\}\subset[0,1]$ $\{r_{n}\}$ $\subset(0, \infty)$ $\varlimsup_{narrow\infty}\alpha_{n}<1,$ $\varliminf_{narrow\infty}r_{n}>0$
. , $A^{-1}0\neq\emptyset$ , $\{x_{n}\}$ $A^{-1}0$ $u$ .
L3 ( - [7]). $H$ Hilbert , $A\subset H\cross H$ .
$x_{1}=x\in H$ ,
$x_{n+1}=\alpha_{n}x+(1$ -\mbox{\boldmath $\alpha$}\tilde J $x_{n}(n=1,2, \ldots)$
. , $\{\alpha_{n}\}\subset[0,1]$ $\{r_{n}\}$ $\subset(0, \infty)$ $\lim_{narrow\infty}\alpha_{n}=0,$ $\sum_{n=1}^{\infty}\alpha_{n}=\infty$ ,
$\lim_{narrow\infty}r_{n}=\infty$ . , $A^{-1}0\neq\emptyset$ , $\{x_{n}\}$
$P_{A^{-1}0}(x)$ . $P_{A^{-1}0}$ $H$ $A^{-1}0$ .
, Solodov-Svaiter [24] , hybrid ,
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$1\ovalbox{\tt\small REJECT}$ (Solodov-Svaiter [24]). $H$ $\mathrm{H}\mathrm{i}\ovalbox{\tt\small REJECT} \mathrm{e}\mathrm{r}\mathrm{t}$ , $A\mathrm{c}H\cross H$
. , $A^{-1}0\neq\emptyset$ ,
$\{$
$x_{1}=x\in H$ ;
$X_{n}=\{z\in H : \langle z-J_{r_{\tau 1}}x_{n}, x_{n}-J_{r_{n}}x_{n}\rangle\leq 0\}$ ;
$Y_{n}=\{z\in H : \langle z-x_{n}, x-x_{n}\rangle\leq 0\}$ ;
$x_{n+1}=P_{X_{n}\cap Y_{n}}(x)(n=1,2, \ldots)$
. , $\{r_{n}\}\subset(0, \infty)$ $\varliminf_{narrow\infty}r_{n}>0$ . ,
$\{x_{n}\}$ $P_{A^{-1}0}(x)$ . , $C\subset H$ , $Pc$
$H$ $C$ .
, Hilbert Banach . Hilbert
, $A\subset H\cross H$
, Banach . , $E$ Banach ,
$A\subset E\cross E$ , $(x, u),$ $(y, v)\in E$ , $j\in J(x-y)$
, $\langle u-v, j\rangle\geq 0$ , $T\subset E\cross E^{*}$ ,
$(x, x^{*}),$ $(y, y^{*})\in T$ ( , $\langle x-y,$ $x^{*}-y^{*}$ ) $\geq 0$ . , $J$ $E$
$E^{*}$ . - [8] , , 12 13
, Banach $\ovalbox{\tt\small REJECT}$
L5 ( - [8]). $E$ Banach , $E$ R\’echet
$E$ Opial . , $A\subset E\cross E$ , $C\subset E$
$D(A) \subset C\subset\bigcap_{r>0}R(I+rA)$ . $x_{1}=x\in E$ ,
$x_{n+1}=\alpha_{n}x_{n}+$ ( $1$ -\mbox{\boldmath $\alpha$}n)J $x_{n}(n=1,2, \ldots)$
. , $J_{r}=(I+rA)^{-1}(r>0)$ , $\{\alpha_{n}\}\subset[0,1]$ $\{r_{n}\}\subset(0, \infty)$ $\varlimsup_{narrow\infty}\alpha_{n}$
$<1,$ $\varliminf_{narrow\infty}r_{n}>0$ . , $A^{-1}0\neq\emptyset$ , $\{x_{n}\}$
$A^{-1}0$ $u$ .
L6 ( - [8]). $E$ G\^ateaux Banach
, $E$ . ,
$A\subset E\cross E$ , $C\subset E$ $D(A) \subset C\subset\bigcap_{r>0}R(I+rA)$
. $x_{1}=x\in C$ ,
$x_{n+1}=\alpha_{n}x+(1$ -\mbox{\boldmath $\alpha$}\tilde J $x_{n}(n=1,2, \ldots)$
. , $J_{r}=(I+rA)^{-1}(r>0)$ , $\{\alpha_{n}\}\subset[0,1]$ $\{r_{n}\}$ $\subset(0, \infty)$ $\lim_{narrow\infty}\alpha_{n}$
$=0,$ $\sum_{n=1}^{\infty}\alpha_{n}=\infty,$ $\lim_{narrow\infty}r_{n}=\infty$ . , $A^{-1}0\neq\emptyset$
, $\{x_{n}\}$ $A^{-1}0$ $v$ . $Px=v$ , $P$ $C$ $A^{-1}0$
sunny nonexpansive retraction .
, - [10] - [14] , ,
1.4 Banach .
99
L7 ( - [10]). $E$ Banach , $T\mathrm{c}E\mathrm{x}E$ ‘
. , $T^{-1}0\neq\emptyset$ ,
$\{$
$x_{1}=x\in E$ ;
$X_{n}=\{z\in E : \langle z-J_{r_{n}}x_{n}, Jx_{n}-J(J_{r_{n}}x_{n})\rangle\leq 0\}$ ;
$\mathrm{Y}_{n}=\{z\in E : \langle z-x_{n}, Jx-Jx_{n}\rangle\leq 0\}$ ;
$x_{n+1}=P_{X_{r\iota}\cap Y_{n}}(x)(n=1,2, \ldots)$
. , $J_{r}=(J+rT)^{-1}J(r>0)$ , $\{r_{n}\}\subset(0, \infty)$ $\varliminf_{narrow\infty}r_{n}>0$
. , $\{x_{n}\}$ $P_{T^{-1}0}(x)$ . ,
$C\subset E$ , $Pc$ $E$ $C$ generalized projection .
L8 ( - [14]). $E$ Banach , $T\subset E\cross E^{*}$
. , $T^{-1}0\neq\emptyset$ ,
$\{$
$x_{1}=x\in E$ ;
$X_{n}=\{z\in E : \langle z-J_{r_{n}}x_{n}, J(x_{n}-J_{r_{n}}x_{n})\rangle\leq 0\}$ ;
$\mathrm{Y}_{n}=\{z\in E : \langle z-x_{n}, J(x-x_{n})\rangle\leq 0\}$ ;
$x_{n+1}=P_{X_{n}\cap Y_{n}}(x)(n=1,2, \ldots)$
. , $J_{r}=(I+rJ^{-1}T)^{-1}(r>0)$ , $\{r_{n}\}\subset(0, \infty)$ $\varliminf_{narrow\infty}r_{n}>0$
. , $\{x_{n}\}$ $P_{T^{-1}0}(x)$ . ,
$C\subset E$ , $Pc$ $E$ $C$ .
$E$ Banach $\llcorner$ , $T\subset E\cross E^{*}$ .
, $\mathrm{O}\in Tu$ , $x_{1}=x\in E$ ,
$x_{n+1}=J^{-1}(\alpha_{n}J(x)+(1-\alpha_{n})J(J_{r_{n}}x_{n}))(n=1,2, \ldots)$
$\{x_{n}\}$ . , $J$ $E$ $E^{*}$ , $J_{r}=(J+rT)^{-1}J$
$(r>0)$ . , $\{\alpha_{n}\}\subset[0,1],$ $\{r_{n}\}\subset(0, \infty)$ . ,
$\{x_{n}\}$ , $T^{-1}0$ ( 3.1). $E$
Hilbert , $J$ $I$ , 3.1 13 Banach
. , Banach , , minimax
.
2
$\mathrm{N}$ , $\mathrm{R}$ . $E$ Banach .
$E$ $\{x_{n}\}$ $E$ $x$ , $\{x_{n}\}$ $x$ $x_{n}arrow x$
, $\{x_{n}\}$ $x$ $x_{n}arrow x$ . , $E$ $J$ , $x\in E$
,
$J(x)=\{x^{*}\in E^{*} : \langle x, x^{*}\rangle=||x||^{2}=||x^{*}||^{2}\}$
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$E$ $E^{*}$ . $J(0.)=0$ . ,
Hahn-Banach , $x\in E$ , $Jx\neq\emptyset$ . , $E$ Hilbert
, $J$ $I$ . $T\subset E\cross E^{*}$ , $(x, x^{*})$ ,
$(y, y^{*})\in T$ , $\langle x-y, x^{*}-y^{*}\rangle\geq 0$ . , ( $T$
, $S\subset E\cross E^{*}$ , $T\subset S$ $T=S$ .
, $T^{-1}0=\{x\in E : 0\in Tx\}$ . , $D(T)$ $T$
$\{x\in E:Tx\neq\emptyset\}$ .
$f$ : $Earrow(-\infty, \infty]$ proper , $f(a)\in \mathrm{R}$ $a\in E$
. , $f$ , $r\in \mathrm{R}$ , $\{x\in E : f(x)\leq r\}$ $E$
. , $f$ , $x,$ $y\in E$ $\alpha\in(0,1)$
,
$f(\alpha x+(1-\alpha)y)\leq\alpha f(x)+(1-\alpha)f(y)$
. $f$ : $Earrow(-\infty, \infty]$ proper . ,
$x\in E$ ,
$f(x)=\{x^{*}\in E^{*} : f(x)+\langle y-x, x^{*}\rangle\leq f(y)(\forall y\in E)\}$
$E$ $E^{*}$ $f$ $f$ . Rockafellar [19] , $\partial f$
( $\mathrm{c}\mathrm{f}$: [27]). ,
$( \partial f)^{-1}(0)=\{x\in E : f(x)=\min_{y\in E}f(y)\}$
. , $x\in E$ , $g(x)= \frac{1}{2}||x||^{2}$ , $\partial g=J$ ( $\mathrm{c}\mathrm{f}$:
[27] $)$ . : $E$ Banach , $f$ : $Earrow(-\infty, \infty]$ proper
. , $g$ : $Earrow \mathrm{R}$ . , $x\in$
$E$ ,
$(f+g)$ $(x)$ $=\partial f(x)+\partial g(x)$
.
Banach $E$ , $||x||=||y||=1$ $x\neq y$ $||\underline{x}+\Delta 2||<1$
. , $E$ , $E$ $\{x_{n}\}$ , $\{y_{n}\}$ ,
$||x_{n}||=||y_{n}||=1,$ $\lim_{narrow\infty}||x_{n}+y_{n}||=2$
$\lim_{narrow\infty}||x_{n}-y_{n}||=0$ . $E$ .
, Banach . , $E$ , $x,$ $y\in S(E)$
$=\{z\in E : ||z||=1\}$ ,
$\lim_{tarrow 0}\frac{||x+ty||-||x||}{t}$ . . . $(*)$
. , $E$ , $(*)$ $x,$ $y\in S(E)$
. $E$ , Banach , $E$ $E^{*}$
$J$ . , $J$ $J^{-1}$ $E^{*}$ $E$
. ( $\mathrm{c}\mathrm{f}$: [27, 28]):
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(1) $E$ , $J$ $E$ ;
(2) $E$ , $E^{*}$ .
, $L^{p}(X)(1<p<\infty)$ Banach ,
$J$ , $J(0)=0$ , $x\in L^{p}(X)\backslash \{0\}$ , $t\in X$ ,
(Jx) $(t)=||x||_{L^{\mathrm{p}}}^{2-p}|x(t)|^{p}$ sign $x(t)$
( $\mathrm{c}\mathrm{f}$:Cioranescu [4]). , sign $\lambda$ $\lambda\in \mathrm{R}$ . , Xu [29]
21(Xu [29]). $E$ Banach , $r>0$ . ,
$g$ : $[0, \infty)$ $arrow[0, \infty)$ $g(0)=0$ ,
$x,$ $y\in\{z\in E : ||z||\leq r\}$ $\alpha\in[0,1]$ ,
$||\alpha x+(1-\alpha)y||^{2}\leq\alpha||x||^{2}+(1-\alpha)||y||^{2}-\alpha(1-\alpha)g(||x-y||)$
.
, Hilbert generalized projection (Alber [1],
- [10] $)$ . $E$ Banach , $C\subset E$
. , $u,$ $v\in E$ ,
$\phi(u, v)=||u||^{2}-2\langle u, Jv\rangle+||v||^{2}$
. , $J$ $E$ $E^{*}$ . , $\phi(u, v)\geq(||u||$ -
$||v||)^{2}$ . $x\in E$ , $u\in C$
$g(u)=||u||^{2}-2\langle u, Jx\rangle+||x||^{2}$
.$\text{ }$ . , $g$ : $Carrow[0, \infty)$ , $||u_{n}||arrow\infty$ $g(u_{n})arrow\infty$
. $E$ , $g(x \mathrm{o})=\min_{u\in}cg(u)$ $x0\in C$ ( $\mathrm{c}\mathrm{f}$:
[27] $)$ . ,
$\phi(x0, x)=\min_{u\in C}\phi(u, x)$
. $E$ , $x0\in C$ . $E$ $C$
generalized projection , $Pc$ . $E$ Hilbert ,
$u,$ $v\in E$ , $\phi(u, v)=||u-v||^{2}$ , $Pc$ $E$ $C$
. , $x\in E$ , $x0=Pc(x)$ , $y\in C$ ,
$\langle y-x_{0}, Jx-Jx_{0}\rangle\leq 0$
(Alber [1], - [10]).
$E$ Banach , $T\subset E\cross E^{*}$ .
, $r>0$ . , $x\in E$ ,
$\ovalbox{\tt\small REJECT}(x)=\{z\in E : Jx\in Jz+rTz\}$
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, $J_{r}$ $E$ $D(T)$ ( $\mathrm{c}\mathrm{f}$: [27]).
$T$ resolvent . , $J_{r}=(J+rT)^{-1}J$ . $E$ Hilbert ,
$J=I$ , Hilbert resolvent . , $\mathrm{O}\in Tu$
$u=J_{r}u$ . , $T$ $A_{r}= \frac{1}{r}(J-JJ_{r})$ .
, $x\in E$ , $(J_{r}x, A_{r}x)\in T$ .
3Banach
, Banach
. , Hilbert - ( 13) .
3.1([11]). $E$ Banach , $T\subset.E\cross E^{*}$
. $x_{1}=x\in E$ ,
$x_{n+1}=J^{-1}(\alpha_{n}J(x)+(1-\alpha_{n})J(J_{r_{n}}.x_{n}))(n=1,2, \ldots)$
. , $J_{r}=(J+rT)^{-1}J(r>0)$ , $\{\alpha_{n}\}\subset[0,1]$ $\{r_{n}\}$ $\subset(0, \infty)$
$\lim_{narrow\infty}\alpha_{n}=0,$ $\sum_{n=1}^{\infty}\alpha_{n}=\infty,$ $\lim_{narrow\infty}r_{n}=\infty$ . , $T^{-1}0\neq$
$\emptyset$ , $\{x_{n}\}$ $P_{T^{-1}0}(x)$ . , $P_{T0}-1$ $E$ $T^{-1}0$
generalized projection .
$n\in \mathrm{N}$ , yn=Jrnx , $P=P_{T^{-1}0}$ . , $T$
, $n\in \mathrm{N}$ ,
$\phi(Px, x_{n+1})\leq\alpha_{n}\phi(Px, x)+(1-\alpha_{n})\phi(Px, x_{n})$
. , $n\in \mathrm{N}$ , $\phi(Px, x_{n})\leq\phi(Px, x)$ .
$(||Px||-||x_{n}||)^{2}\leq\phi(Px, x_{n})$ , $\{x_{n}\}$ .
, $z_{n}=x_{n+1}$ . $\{y_{n}\}$ , $\lim_{narrow\infty}\alpha_{n}=0$ ,
$\lim_{narrow\infty}||Jz_{n}-Jy_{n}||=0$
. $E$ , $J^{-1}$ $E^{*}$
. ,
$\lim_{narrow\infty}||z_{n}-y_{n}||=0$ (1)
. , $\{z_{n}\}$ $\{z_{n_{i}}\}$ ,
$\lim_{iarrow\infty}\langle z_{n_{i}}-Px, \mathcal{J}x-\mathcal{J}Px\rangle=$ $\mathrm{m}_{narrow\infty}$ $\langle z_{n}-Px, \mathcal{J}x-\mathcal{J}Px\rangle$
, $z_{n_{i}}arrow v\in E$ . , (1) $\lim_{narrow\infty}r_{n}=\infty$ $T$
, $v\in T^{-1}0$ . ,
$\varlimsup_{narrow\infty}\langle x_{n}-Px,$ $Jx-JPx$) $\leq 0$ (2)





4.1. $E$ Banach , $f$ : $Earrow(-\infty, \infty]$ proper
. , $f$ . $x_{1}=x\in E$ ,
$\{$
$y_{n}= \arg\min_{y\in E}\{f(y)+\frac{1}{2r_{n}}||y||^{2}-\frac{1}{r_{n}}\langle y, Jx_{n}\rangle\}$ ;
$x_{n+1}=J^{-1}(\alpha_{n}J(x)+(1-\alpha_{n})J(y_{n}))(n=1,2, \ldots)$
. , $\{\alpha_{n}\}\subset[0,1]$ $\{r_{n}\}$ $\subset(0, \infty)$ $\lim_{narrow\infty}\alpha_{n}=0,$ $\sum_{n=1}^{\infty}\alpha_{n}=\infty$ ,
$\lim_{narrow\infty}r_{n}=\infty$ . , $\{x_{n}\}$ $P_{(\partial f)(0)}-1(x)$ .
$r>0$ , $J_{r}=(J+r\partial f)^{-1}J$ . , $z\in E$ ,
0 $\in$ $\partial f(J_{r}z)+\frac{1}{r}J(J_{r}z)-\frac{1}{r}J(z)$
$=$ $\partial(f+\frac{1}{2r}||\cdot||^{2}-\frac{1}{r}J(z))(J_{r}z)$
. ,
$J_{r}z= \arg\min_{y\in E}\{f(y)+\frac{1}{2r}||y||^{2}-\frac{1}{r}\langle y, Jz\rangle\}$
. , yn=Jr $x_{n}$ $n\in \mathrm{N}$ . , 3.1
, $\{x_{n}\}$ $P(\partial f)^{-1}(0)(x)$ . $\blacksquare$
, . $C$ Banach $E$ , $A$ :
$Carrow E^{*}$ . , $A$ hemicontinuous . ,
$x,$ $y\in C$ , $A$
$\{tx+(1-t)y : 0\leq t\leq 1\}$
. , $E^{*}$ weak’ . , $u\in C$ $A$
, $y\in C$ ,
$\langle y-u$ , $Au)\geq 0$
. $A$ $VI(C, A)$ . , $x\in$
$C$
$Nc(x)=\{x^{*}\in E^{*} : \langle y-x, x^{*}\rangle\leq 0(\forall y\in C)\}$





$T\subset E\cross E^{*}$ . , $VI(C, A)=T^{-1}0$
.
104
42. $C$ Banach $E$ , $A$ : $Carrow E^{*}$
hemicontinuous . , $VI(C, A)\neq\emptyset$ . $x_{1}=x\in E$ ,
$\{$
$y_{n}=VI(C, A+ \frac{1}{r_{n}}(J-Jx_{n}))$ ;
$x_{n+1}=J^{-1}(\alpha_{n}J(x)+(1-\alpha_{n})J(y_{n}))(n=1,2, \ldots)$
. , $\{\alpha_{n}\}\subset[0,1]$ $\{r_{n}\}$ $\subset(0, \infty)$ $\lim_{narrow\infty}\alpha_{n}=0,$ $\sum_{n=1}^{\infty}\alpha_{n}=\infty$ ,
$\lim_{narrow\infty}r_{n}=\infty$ . , $\{x_{n}\}$ $P_{VI(C,A)}(x)$ .
$T\subset E\cross E^{*}$ (3) . $r>0$ , $J_{r}=(J+$




. , $y\in C$ ,
$\langle$$y-J_{r}z,$ $\frac{1}{r}$(Jz-J$(J_{r}z))-AJ_{r}z\rangle$ $\leq 0$
. ,
$J_{r}z=VI(C, A+ \frac{1}{r}(J-Jz))$
. , $y_{n}=J_{r_{n}}x_{n}$ $n\in \mathrm{N}$ . , 3.1
, $\{x_{n}\}$ $P_{VI(C,A)}(x)$ . I
, minimax . $(E, ||\cdot||_{E})$ $(F, ||\cdot||_{F})$ Banach
, $X\subset E$ $\mathrm{Y}\subset F$ . , $L$ : $X\cross \mathrm{Y}arrow \mathrm{R}$ ,
$x\in X$ , $y\in \mathrm{Y}$ $L(x, y)$ , $y\in \mathrm{Y}$ ,
$x\in X$ $L(x, y)$ . , $(x0, y\mathrm{o})\in X\cross \mathrm{Y}$ $L$
saddle point , $(x, y)\in X\cross \mathrm{Y}$ ,
$L(x, y\mathrm{o})\leq L(x_{0}, y\mathrm{o})\leq L(x_{0}, y)$
. $L$ saddle point $S$ . ,
$K(x, y)=\{$
$L(x, y)(x\in X, y\in \mathrm{Y})$
$\infty(x\in X, y\not\in \mathrm{Y})$
$-\infty(x\not\in X)$
. Rockafellar [21] ,
$T(x, y)=\{$
$\partial(-K(\cdot, y))(x)\cross\partial K(x, \cdot)(y)((x, y)\in X\cross \mathrm{Y})$
$\emptyset((x, y)\not\in X\cross \mathrm{Y})$
(4)
$T\subset(E\cross F)\cross(E^{*}\cross F^{*})$ . , $T^{-1}0$
$=S$ . , $(x, y)\in E\cross F$ ,
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$||(x, y)||=\{||x||_{E}^{2}+||y||_{F}^{2}\}^{\frac{1}{2}}$
, $E\cross F$ Banach . , $(E\cross F)^{*}=E^{*}\cross$
$F^{*}$ . , $(x, y)\in E\cross F$ $(x^{*}, y^{*})\in E^{*}\cross F^{*}$ ,
$\langle(x, y),$ $(x^{*}, y^{*})\rangle=\langle x, x^{*}\rangle+\langle y, y^{*}\rangle$
.
43. $(E, ||\cdot||_{E})$ $(F, ||\cdot||_{F})$ Banach , $X\subset E$ $\mathrm{Y}\subset F$
. , $L$ : $X\cross \mathrm{Y}arrow \mathrm{R}$ , $x\in X$ , $y\in \mathrm{Y}$
$L(x, y)$ , $y\in \mathrm{Y}$ , $x\in X$ $L(x, y)$
. , $L$ saddle point $S$ .
$(x_{1}, y_{1})=(x, y)\in E\cross F$ , $(u_{n}, v_{n})\in X\cross \mathrm{Y}$ $(u, v)\in X\cross \mathrm{Y}$
$L(u, v)- \frac{1}{2r_{n}}||u||_{E}^{2}+\frac{1}{r_{n}}\langle u, J_{E}x_{n}\rangle+\frac{1}{2r_{n}}||v||_{F}^{2}-\frac{1}{r_{n}}\langle v, J_{F}y_{n}\rangle$




. , $\{\alpha_{n}\}\subset[0,1]$ $\{r_{n}\}$ $\subset(0, \infty)$ $\lim_{narrow\infty}\alpha_{n}=0,$ $\sum_{n=1}^{\infty}\alpha_{n}=\infty$ ,
$\lim_{narrow\infty}r_{n}=\infty$ . , $\{(x_{n}, y_{n})\}$ Ps(x, $y$ ) .
, $J_{E}$ $J_{F}$ , $E$ $F$ .
$(z, w)\in E\cross F$ ,
$||(z, w)||=\{||z||_{E}^{2}+||w||_{F}^{2}\}^{\frac{1}{2}}$
, $E\cross F$ Banach . , $E\cross F$
Banach . , $\{(z_{n}, w_{n})\}$ $\{(z_{n}’, w_{n}’)\}$ $E\cross F$ , $||(z_{n}, w_{n})||$
$=||(z_{n}’, w_{n}’)||=1$ , $\lim_{narrow\infty}||(z_{n}, w_{n})+(z_{n}’, w_{n}’)||=2$ .
, 2.1 , $g_{1},$ $g_{2}$ : $[0, \infty)arrow[0, \infty)$ , $g_{1}(0)=$
$g_{2}(0)=0$ , $n\in \mathrm{N}$ ,
$|| \frac{z_{n}+z_{n}’}{2}||_{E}^{2}$ $\leq$ $\frac{1}{2}||z_{n}||_{E}^{2}+\frac{1}{2}||z_{n}’||_{E}^{2}-\frac{1}{4}g_{1}(||z_{n}-z_{n}’||_{E})$
$|| \frac{w_{n}+w_{n}’}{2}||_{F}^{2}$ $\leq$ $\frac{1}{2}||w_{n}||_{F}^{2}+\frac{1}{2}||w_{n}’||_{F}^{2}-\frac{1}{4}g_{2}(||w_{n}-w_{n}’||_{F})$
. , $n\in \mathrm{N}$ ,
0 $\leq$ $g_{1}(||z_{n}-z_{n}’||_{E})+g_{2}(||w_{n}-w_{n}’||_{F})$
$\leq$ $2||(z_{n}, w_{n})||^{2}+2||(z_{n}’, w_{n}’)||^{2}-||(z_{n}+z_{n}’, w_{n}+w_{n}’)||^{2}$
$=$ $4-||(z_{n}, w_{n})+(z_{n}’, w_{n}’)||^{2}$
. , $\lim_{narrow\infty}g_{1}(||z_{n}-z_{n}’||_{E})=0$ $\lim_{narrow\infty}g_{2}(||w_{n}-w_{n}’||_{F})=0$ .
, $\lim_{narrow\infty}||z_{n}-z_{n}’||_{E}=0$ $\lim_{narrow\infty}||w_{n}-w_{n}’||_{F}=0$ ,
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$\lim_{narrow\infty}||(z_{n}, w_{n})-(z_{n}’, w_{n}’)||=0$
. , $E\cross F$ . , $E$ $F$ , Banach
, $E^{*}$ $F^{*}$ Banach . , Banach $Z$
, $x,$ $y\in Z$ $x\neq y$ ,
$||_{2}^{\underline{x}} \alpha+||^{2}<\frac{1}{2}||x||^{2}+\frac{1}{2}||y||^{2}$
, $E^{*}\cross F^{*}$ . , $(E\cross F)^{*}=E^{*}\cross F^{*}$
, $E\cross F$ . , $J$ $E\cross F$ $E^{*}\cross F^{*}$ ,
$(z, w)\in E\cross F$ , $(J_{E}z, J_{F}w)\subset J(z, w)$ . $E\cross F$
, $J$ , $(z, w)\in E\cross F$ ,
$(J_{E}z, J_{F}w)=J(z, w)$
.
, $T$ (4) $E\cross F$ $E^{*}\cross F^{*}$ , $r>0$
. , $J_{r}$ $T$ resolvent . , $(z, w)\in E\cross F$ , $J_{r}(z, w)=$
$(z_{r}, w_{r})$ ,
$(J_{E}z, J_{F}w)\in(J_{E}z_{r}, J_{F}w_{r})+rT(z_{r}, w_{r})$
. ,
$\{$
zr=arg nu\in X{ $-L(u,$ $w_{r})$ $\frac{1}{2r}||u||_{E}^{2}-\frac{1}{r}\langle u,$ $\mathcal{J}_{E}z\rangle$ };
$w_{r}= \arg\min_{v\in Y}\{L(z_{r}, v)+\frac{1}{2r}||v||_{F}^{2}-\frac{1}{r}\langle v, \mathcal{J}_{F}w\rangle\}$ ,
. , $(u, v)\in X\cross \mathrm{Y}$ ,
$L_{r,z,w}(u, w_{r})\leq L_{r,z,w}(z_{r}, w_{r})\leq L_{r,z,w}(z_{r}, v)$
. , $(u, v)\in X\cross \mathrm{Y}$ ,
$L_{r,z,w}(u, v)=L(u, v)- \frac{1}{2r}||u||_{E}^{2}+\frac{1}{r}\langle u, J_{E}z\rangle+\frac{1}{2r}||v||_{F}^{2}-\frac{1}{r}\langle v, J_{F}w\rangle$
. , $(z_{r}, w_{r})$ $L_{r,z,w}$ saddle point , $n\in \mathrm{N}$ ,
$(u_{n}, v_{n})=J_{r_{n}}(x_{n}, y_{n})$
.
, $(x^{*}, y^{*})\in E^{*}\cross F^{*}$ $\lambda 1\backslash$ $1_{\vee}$ , $J^{-1}(x^{*}, y^{*})=(J_{E}^{-1}x^{*}, J_{F}^{-1}y^{*})$
, $n\in \mathrm{N}$ ,
$(x_{n+1}, y_{n+1})=J^{-1}(\alpha_{n}J(x, y)+(1-\alpha_{n})J(u_{n}, v_{n}))$
$\text{ }$ . $--$ . 3.1 $\mathrm{A}\backslash$ , ,\mbox{\boldmath $\alpha$} $\{(x_{n}, y_{n})\}$ ( Ps(x, $y$ ) ( . $\blacksquare$
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